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hydrogen such that said 
impurities; 

lowering said 
significantly lower thai 
thereby causing said 
conductivity andahol^ 
lxlO lS cm" 3 , after said 

annealing said 
hydrogen from said 
lowering the resistivitj) 



hydrogen passivates at least some of said acceptor 



ac ceptor-doped layer to a second temperature 

said first temperature during a cool-down process, 

-doped layer to be a p-type layer, having p-type 
density between approximately 3xl0 15 cm" 3 and 

down process; and 
type layer at a temperature below 625°C to remove 

layer thereby increasing said hole density and 
of said p-type layer. 



acceptor-) 



cool- 



p-1 ypel 




Zrs\ /32.(New) Tke method of Claim 31 further comprisingsubstantially preventing 
/ additional hwrogen from diffusing into said acceptor-doped layer during said 
cooling process 

\33.(New) The method bf Claim 31 wherein said preventing additional 
\pD / hydrogen from diffusiife into said acceptor-doped layer comprises preventing 
/ gases containing hydroken from entering said chamber during said cool-down 
process and removing Hydrogen in said chamber during said cool-down 
process. 



34.(New) The method off Claim 31 wherein said preventing additional 
hydrogen from diffusingtinto said acceptor-doped layer comprises forming an 
n-type semiconductor laMpr cap over said acceptor-doped layer prior to said 
cool-down process. 
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(New) The ntethod of Claim 31 further comprising treating a surface of 
'said acceptor-dop* layer to increase said hole density at said surface to be 
/ greater than 3x1 0 l5 <ap 3 , 



36. (New) The methoAof Claim 35 wherein said treating said surface 
comprises chemically eflphins said surface. 
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37. (New) The method of Claim 35 wherein said treating said surface 
comprises plasma etcW said surface. 

38. (New) The memodW Claim 35 wherein said treating said surface 
comprises plasma cleaning said surface. 

39. (New) The method If Claim 35 wherein said treating said surface 
comprises chemically clUning said surface. 

40. (New) The method oAclaim 39 wherein said chemically cleaning said 
surface comprises cleaning m a solution of * leaSt ^ ° f K ° H * 
NaOH, andNHtOH. 

41. (New) The method of c\aim 35 wherein said treating said surface 
comprises ultrasonically cleaning said surface. 

42. (New) The method of Cllim 35 wherein said treating said surface 
comprises irradiating said surface with an electron-beam. 

43. (New) The method of Chtm 35 wherein said treating said surface 
comprises exposing said surfle to electromagnetic radiation. 

44 (New) The method of ClaAn 31 wherein said growing an acceptor-doped 
layer results in acceptor impurities in said acceptor-doped layer having greater 
than 90% passivation prior to sWd cool-down process. 

45. (New) The method of Claii 31 wherein, after said cool-down process, said 
hole density is greater than 3xlQ cm' . 

46 (New) The method of Claim til wherein said introducing acceptor 
impurities comprises doping saidlsemiconductor layer to have a density of 
acceptor impurities greater man 5kl0 18 cm . 
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47. (New) The Aethod of Claim 31 wherein said annealing is carried out at a 
temperature in th\ range of 100-625°C- 

48. (New) The mekd of Claim 31 wherein said annealing is carried out at a 
temperature belowW00°C. 

49 (New) The methld of Claim 31 wherein said growing in a chamher an 
acceptor-doped layelis performed in a chamber different from a chamber m 
which said p-type lajfer is annealed. 

50. (New) The methoLf Claim 31 wherein said annealing is carried out after 
said cool-down procesi prior to any further processing of said p-type layer. 

51 ^Them^oXfC^n^her^^d^o^g^^^^ 
acceptor-doped layer fAther comprises growing a m-V nitride compound n- 
doped semiconductor laW to form a light emitting diode. 

52. (New) The method if Claim 51 wherein said acceptor-doped layer is 
grown subsequent to sail n-doped semiconductor layer. 

53 (New) The method If Claim 31 further comprising growing additional one 
or more ni-V nitride coLpound acceptor-doped layers and causing said 
additional one or more ^ceptor-doped layers to be p-type prior to said 
annealing. 

54. (New) The method olciaim 31 wherein said annealing is carried out solely 
to remove said hydrogerJfrom said p-type layer. 

55 (New) The method otciaim 31 wherein said annealing is carried out to 
remove said hydrogen from saidp-type layer as well as to anneal or alloy a p- 
type ohmic contact. 
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56. (New) The Method of Claim 31 wherein said growing said acceptor-doped 
layer comprises gWing a group m-V compound semiconductor including 
gallium and nitroge 

57. (New) The method of Claim 31 wherein said acceptor impurities comprise 
magnesium. 

58. (New) The method if Claim 31 wherein said annealing is carried out in a 
gas environment contairdng 

59. (New) The method of Claim 31 wherein the resistivity of said p-type layer 
prior to said annealing is leW than 5000 ohm-cm. 

60. (New) The method of ClVim 31 wherein the resistivity of said p-type layer 
prior to said annealing is less than 30 ohm-cm.-- 
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